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Labor CategorylFLSA: Nonexempt

___Current Position Description
--2i_P{"oposed Position Description

06/25/03Date Prepared:

AppI'/)ving Official:

Position Title/Series/Grade: Electrician (High Voltage), WG-28 10-11

ORGANIZA TION: Division of Property Manageroent,NIEHS

SEE l'BE EV ALU A TION THAT W AS A 17 A CHED TO THE PD.
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National Institute of Environmental Health Sciences, National
of Health, Research Triangle Park, NC

Installatj,on:

Title:

Occ Series:
. Pay Plan:

Grade:

Introductory Statement: The Division of Property Management (DPM) serves all of
the NIH Community by providing support for renovations, new construction and
maintenance of existing facilities, utilities and grounds. The Division provides
professional leadership for the engineering programs of the National Institutes of Health
(NIH). The scope of DPM operations is such that the effectiveness with which they are
carried out has a major and direct effect on the worldwide biomedical research programs
of the NIH. In addition to the main facilities at the Bethesda Campus and in Poolesville,
MD, NIH has facilities at Research Triangle Park, North Carolina, Rocky Mountain
Laboratory in Montana and the Gerontology Research Center in Baltimore, MD. This
position is organizationally and physically located within the DPM organizational
subcomponent responsible for the provision of real property management services for the
NIEHS facilities in Research Triangle Park, Nc.

Position is located in the Property Maintenance and Operations group of the NIEHS
MEO. This position will have dual responsibility on the NIEHS and EPA Campuses: (1)
the installation, testing, repairing and maintenance of high voltage equipment and
systems in the Central Utility Plant and throughout the NIEHS and EP A Campuses; and,
(2) the distribution and controlling of electrical energy through the primary High Voltage
Electrical Distribution System.

The NIEHS electrical distribution system consists of a 100,000 volt to 13,800 volt
substation, miles of cable on multiple feeders to transformers in all NIEHS and EP A
buildings. The Central Utility Plant houses the following major equipment: two (2)
2,500 ton and four (4) 3,500 ton refrigeration units, five (5) 50,000,000 MMBTU per
hour high temperature hot water generators, three (3) medical-pathological and hazardous
waste incinerators, and five (5) diesel generators which supply emergency electrical
power to the Central Utility plant and the RaIl Building, including the animal facilities.

In the event of an electrical power failure to the campus, the High Voltage Electrician has
the responsibility for the generation and distribution of emergency power to the RaIl
Building. The accreditation of the NIEHS animal facilities is dependent upon the
reliability of this local emergency generating system.
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emergency

II. Major Duties

As a high voltage electr~cian the incumbent performs installation and
maintenance activities on the ~st complex elect~ical distribution system
switchgear and equi~ent wich a minimum of guidance or written procedures.

. Equipment and system swicchgear responsibilities include the following:
incoming high voltage air circuit breakers, distribution cables, relays
used in the high voltage protectxon sch~e; all types of transformers;
various types of disconnect, safety, transfer and pressure contact svitches.
lightning arrestors; low voltage distribution panel and breakers, ne~work
protectors; and supervisory systeMs. Incumbent also dismantles, repairs and
assembles synchronous and induction motors, motor generators, exciters and
various auxiliary controls within the Heating and Refrigeration Plaut.
Work assignments usually involve troubleshooting the various electrical
components and equipment under live operating conditions, isolating the
problem to the particular coMponent or assembly, and performing repairs
and adjustments which are often complicaced by critical tolerances and the
extremely delicate nature of the components.

Incumbent applies an unusually high degree of skill to make modifications
and perform tests and calibrations in accordance with manufacturer's engi-
neering bulletins, instructions and procedures which a~~ often vague and
incom~lete. As a result the incumbent muSt develop and implement special
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test techniques for use on specific srltchgear.. Must sec up and conne.cc
various cype9 of highly sophisticated .and t:eehu1cal test equipment:. such as
extre~ly high current and voltage de~ces capable of produc~ug over 20,000
amperes or 100. 000 vol ts; measur1.ng rests tance dowu co one micro-ohm; draw
snd analyze samples of cTansformer coolant CP1l); aDd analyze and repair
breaker faults. SOUle test equipment required canDOr: be procured but,JUU8t
be built from sc-ratch. Due to the highly complex uatU"C'B of the equiPment
and sys tems worked on, and because they are usually worked on under live
conditions, the incumbent mua t apply a great degree of manual skill aDd a
high level of concentrated attention for prolonged periods of time to in-
sure that the correct: sect:ings and ranges are met. In. additioD., many com-
ponents worked on are of unique design or prototype configuration and are
of such complexity that: the incumbent UIUS t apply broad experf.ence aDd 80um!
judgments in ach1ev1nc specified calibration, sensitivity, aud precise
tolerances.

Information obtd.ned during the various tesu is compared v:tch ac:cepcable
ranges shown 1n engineering bulletins" time/current curves, charts and
other technical manuals-. The results are analyzed and appropriate me&8ures
taken to in&ure that proper settings are matn~ained au'all protective equip-
menf:. The precise settingS' are required to guard agaiust costly paver outages,
work disruption and the possible loss of life or property due cc au elec-
crical equipment failure.

Inc:umhent ;[.S also p1:1.marily responsible for the d:1stribut.~on and c.ontJ:'ol of :' ,

electrical energy 'through a primary diser1.but:iou system wb1.cb is ~ .~'
Co a commercial pover $ourc:e. This supplied power serves the vr~1:Y
and .A118UIU.8 Lsubstar:ians and swir:chiug sr:at1ons canneceed r:o many uuild1ngs ~
and facilities whose operaCioD$ cause wide fluctuationS in load demand.

The :i.ncllmben~ operates Ale and DIe sfdcchboards to caa.t:.rol and d1st1:'ibu~e
electrical power ~hrough ~he primary dis~ribut1on system~ Ac~1vat:.es ~tches
to actuate remotely located circuit breakers, transformers and s~tches in
order co regula~e and maintain proper voltage on the feeders by isolat~ug
large loads on separace circuits. Connects, disconnects, parallels, or
subst~cutes electrical units or conductors by remo~e control from the con-
crol s~itchboard. Closely monitors data from vattmecers, volt~ters and
ammeters of the distribution feeders. Observes operation of feeder relays
and substations.

Since the distribution $ystem is spread over a large geograph~cal area and
contains many components and pieces of equi~n~, the inc~entrs supervisor
may not be available ac all times to provide needed kuowledge and expercise4
Therefore, incumbent may be required to perfo~ addicional du~1es which are
more responsible and require mere ski~l ana knowledge ~han of a journeyman
High Vol~age Electrician. When incumbent is working at or called to a re-
mote station and indica~ions of deterioration or ~alfuuct1on are observed
in~umbent determines, without the aid or technical advice of his supervisor,
\oo1h:at actions to take to isolate .md bypass the area in order to maintain
electrical service. He may shed a portion of the load or make minor repairs.
Is thoroughly familiar with the entire system in order that incumbent can
decide what W'ork mus t be done, I'\oW' high a priority the. \.Jerk has, and wnether
additional personnel should be called in. Assures that circuits are oren
und t.:tgged out before at1~' work is st:arted.
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Incumbent operates auxiliary systems loca~ed in the Power Plane area
such as the emergency genera~ors, air compressors and vacer pumps.
Performs minor maintenance of control equipment such as cleaning ancl
adjusting relays and controls. The incumbent is occasionally assigned
to rotating shift duties where he has ~he same responsibilities and
dutias he the regul~r day shift parsnnnel for the proper and efficie4t
operation of substations, ~ransformers9 network protectors, ~elay circuit
breakers, electric-driveR-boiler equipment and refrigeration units.
Records in Operating Log all necess~ry daca on electrical aeDeration,
motor operation, electrical dis~ribut1on and similar functions. Under.
emergency cond1~1ons or situations incumbent performs switching operations,
so~et~es working on distribution systems ~en they are energized to
m1Di~ze the .chances of a pover outage.

III. Skills:and Knowledae

Incumbent has the abll:Lty to repair, overhaul, install, and 1IIOdify unwIually
comp~ex eleccrical camponenes, devices and sub-syscems in any pare of the
distribution system sv:Ltchgear or fower Plant. Has the ability to read
and interpret f:omplex 1'DUI tiview drav:Lngs, skecches. wiriug diagrams, 1II8UU-
facturer specificacions and o~her technical mater:Lal to isolate ~lfuuc~~ons
quickly 1u scandard eleccr:Lc power distribution and generating equ:Lpmeuc as
well as prototype or special purpose devices for which there are no opera-
t:Lng or 1I1aintenance procedures. I'ncumbeut developes maciificacions and. 1111.-
prov~ents to standard procedures and work practices, and ~pl~nts such
changes to equipment nnd operating specifications.

In addition ~o using a variety of trade ~ools, measu~iug devices. and test
equipment: which is typical of'the jourtteymap. level, ineumbenr: has the
ability to adapt such cools and devices for special applications such as
exte~d1ng the range or sensitivity of such equipment or manufacturing ooe-
of-a-kiDd components' to accommada~e special or unusual configurations. Bas
the ability to set UP. perfo~ and interpret the results of special tests
on the basis of broad trade knowledge and experience in the field.

Performs precise adjustmenc and ca11bra~1on of special purpose cest s~auds
to measure, record and locate such elements as High Potential, Magger,

ground faults, .high voltage protection and operati~g integrity of a swiech.
Incumbent traces and corrects malfunctions in the most unusually co~plex
automatic switchinz and high voltage protection components9 ubere trouble-
shooting is complicated because of components performing multiple functions
which are interrelated or where performance specifi~a~ions. are met only by
simultaneou$ adjustments and alignments. Malfunctions in these components
usually result from the sum of a number of minor deficiencies in several
areas rather than one ~ajor, easily identifiable defect.

Incumbent has a comprehensive trade knowledge af the operating principles
related to the electrical equipment serviced and j.B familiar ~ith the function-
al ~elationships and the impact of repairs on all of the relaced devices ~orked
onw Is tho~oughly familiar ~ith the make-upy operation and installation of
a wide variety of electric~l systems, circuits. equipment and controls of
a complex nature and with tha National Electric Code. I~ order to meet the
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more difficult requ1remencs of maincain1ng and operating che distri-
bution system, in a safe and effi~1eut manner. the incumbent musc apply
a greacer pract1~al knowledge of the various gau8~8, sizes aDd types of
wire, conducts, couplings, high voltage protection schemes, safety switches,
cable testing. network protectors and other electrical devices. tbe vide
variety and complexity of the equipment worked on is complicated further
by many differences in manufacturers' tole~ances and specifications. There-
forp. the iacumbenc is highly knowledgeable of t:he equipment furnished by
all manufacturers to insure that proper test procedures are followed and
appropriate engineering bulletins and data used co effe~t their proper
calibradon. "Ibis includes a vide range of electrical values in addition
to tne mechanical or physical tolerances which must be maintained.

,J ": ,

~lectrii.cian
. .

IV. Responsibility

the Nacio . 1 h 's re ,J.WY for the care and well

beiu.g of ~ ~l procecc;i.oa. of exper1matal
vot"ks in progress is heavily depend~p"'.~I?~ ~'d , Is and respoas1veu... of
the paw...llvl ia tka Higb Voltage ~ on au .around-the-cloc:k
basis. Therefore incumbent is $ubject to call-1us during all non-duty Wl:n:k
hours co cake care of unexpected problems or an emergency situacion~...
~SJPi~t!Lr~9.rk""Jsr duty when so requested by a supervisor of thl!~

t1"'7IRI~~~oDsidered esseDc:Lal personnel and elu.ing tempora1:Y
cloSing-of-work places, situations due to hazardous weather conditions or
other eMergency situations where incumbent is expecced to repore for duey
&1: t.he replarly scheduled tiUl& or rema:i.u at the work site until relieved
from duty.

Incumb8n~ receives work ass1gnMeu~s from ebe supervisor 10 ~he form of work
orders and oral instructions. Works in accordance with available drawings,
technical orders, or specifications, and often calculates Bud 1dent1f~es .

~ssing dimensions or ~oleranees to be inser~ed in work orders. York ass1gn-
men~s require a great deal of independent judgment and decisions relaraing
the me~hods and procedures for completing assignments. Tasks ofeen involve
extending ~he use of conventional tools ana equip~ent and improving special
teehniques and procedures to actain desired results or one-time test para-
meters. Incumbent is responsible for knowing and judging the impact of re-
pairs perfo~ed and the effec~ chac changes and adjustments made viiI bave on
the related integral components of tbe sys~em serviced. Is also responsible
for making further tests and calibration to insure that the equipment or
devices a~e operating and functioning precisely to obtain the desired re-
sults under all conditions.

Incumbent independently plans ehe ~ork sequence and dete~nes ehe requirB-
men~s for serviceability of the equipment in the remote locations of the NIH
distribution system. Is also responsible for appl¥ing sound judgmene and
making decisions which contribute ~oward greater accuracy, efficient repairs
maintenance operations. He keeps abreasc of the latest technological changes
in the craft trade, and provides technical g~idance and assistance to lower
graded ~orkers. Due co the high voltages involved in the d1scrib~tion system,
the incumbent exercises extreme caution and observes all safety regulations
when workinn on the system CO inGu~e the safety of all pErsonnel, including
ownself at all times.
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IQcumbeutts supervisor is available to pro~de advice on unusually
difficult p"t'Oblems and completed tIOrk is subjecc to spot. check for COR-

plt~gce wich accepted t~ade p~accices.

v. Physical "Efforts
Incumbent wrks both indoors and outdoors. Is required. to be on. one I S
feet most of'the tour of' duty; the work requ:i.res cons1.derable walking, '

cU,mbing ladders, bending" stooping Bud crav1111g to i1uspect equipment:.
Kueels. s coo')?s. crouches, and stands for. 1011g perlods of' time. Mus t be
well coo1::dinated in using eyes, handS', legs, and. body in installing,
re'Puring aDd testing electrical equipment in coa.fined spaces and. awkward

locations.

11. 'Work1nR Condie:lou8VI.

Incumbent vorks on and a('ouud equipment. operad.ug at high vol tage. Is
exposed to "anouS degrees of tempera&ure, to grease. 011, fumes, dirt and.
dust. At times is required to Work in awtward aud cramped posit:f.ons. A.
majori~y af the working time :is $peut in high valeaca vaulcs or arauad
elec~rical equipment that is energized.. Handles oil {cran$former'caolant,

.PCB) and compounds which May 'be coxic and difficult to Work wi~h-

In order co have switchgear and other control itf!1J1S available for ce.st1ng
and related work, it may "De nac.essary to do work at td.gbt or 0'0 weekends.
Therefore, working hours and days for personnel assigned co thi.s 13ho1' may
change according to ~rk requirements and circumstances encountered in cbe
buildings. At t~es, incumbent: may be a~signed to a rotating shift.
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Identification: Electrician (High Voltage)

Location: Position is located in the High Voltage Group, Power Plant
Section Maintenance Engineering Branch, Division of En-
gineering Services

Nature of Action: Redescription of Electrician (High Voltage)
WG-2810-11, PO# OA-732

Series and Title Determination: The incumbents have dual responsibil-
ities (1) installing, testing, repairing and maintaining
the high voltage equipment and systems for the NIH power
Plant System, including the NIH Animal Center, Poolesville,
Maryland; and (2) distributing and controlling of electrical
energy by the primary High Voltage Electricial Distribution
System. Therefore, this will be titled Electrician (High
Voltage), WG-2810.

1..1-
Standard Used: Job Gradin~~rds for Electrician (High voltage)

WG-28l0, dtd. J 9~, and for Electronics Mechanic
WG-2614, dtd. June 1971.

Analysis and Evaluation: The duties of this position were thoroughly,.
investigated through interviews with the Chief, MEB, Chief, PPS, and ~
the Section Chief of the High Voltage Group. Also, an on-site visit
of the primary distribution system and various sub-stations was con~
ducted. The NIH Distribution System on the main campus consists of
three 13,000 vplt substations, thirty miles of cable on thirty-five
feeders to 115 transformers in thirty-five buildings. This position
also has responsibility for the NIH Animal Center, Poolesville, Mary-
land, which consists of five miles of overhead and underground cable:
supplying 13, 000 vol ts to ten buildings. In addition to the Distr ibution,.;
System, the position is also responsible for all electrical operations!
of the Power Plant Section. This equipment encompasses fourteen re- .:
frigeration units: five consisting of 3,OOOhp and nine consisting of
1250hp, four 150,00 lb. per hour high pressure steam trailers, two
Medical-pathological waste incinerators, three high volume air com-
pressors, and two 1,000 KW diesel generators which supply emergency
electrical power to the Clinical Center.

Due to the size and complexity of the NIH Reservation, there are three
primary Distribution Systems located throughout the reservation,
(Bldg. 17, Bldg. 46 and Bldg. 53), and one primary System for air
conditioning, chill air, and heating located in Bldg. 11. The Super-
visory Board (located in Bldg. 11) monitors the conditions of all
primary distribution and conductors governing NIH'S power. The high
voltage group has total responsibility for all these systems. The
incumbents of this position must perform installation and maintenance
on one of the most complex electrical distribution systems and switch-

~
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gear equipment. This responsibility includes incoming high voltage
air circuit breakers, distribution cables, relays used in high voltage
protection schemes, transformers, transfer and pressure contact
switches, low voltage distribution panel and breakers, network pro-
tectors, and supervisory systems. The incumbents are also responsi-
ble for the dismantling, repairing, and assembling synchronous and
induction motors, generators, exciters and various auxiliary controls
within the Heating and Refrigeration Plant.

Supplying electrical power to
task than supplying power to
office buildings. Since NIH
electric u' ements
the
that power be supplied at all
stances. The job grading standard does
for these types of complexities. It is
that responsibility for maintaining the
above is greater than the highest level
Further, similar systems elsewhere are
electrical power company.

The power generating equipment and the em~rgency power systems in
use at NIH supply emergency power to the areas of critical patient
care, research laboratories and the computer center. The system is
designed to automatically switch over emergency operations as required.
The NIH system consists of a complete panel board at the generators
as well as the switchgear which is hooked up, set, and calibrated
by the high voltage crew so that it receives signals in connection
with lost and regained power to assure that a constant supply of
electricity is continually and automatically fed to these critical
areas.

The DC battery bank power systems, maintained and tested by the high
voltage crew, supplies control potential for the breakers at the sub-
stations. The DC power to the switchgear emanates from batteries.
Loss of control potential would prevent tripping capability of the
main breakers which could mean a blow up of switchgear with possible
loss of power to the entire NIH site. This type of responsibility
is not specifically included in the job grading standard.
However, these complexities are greater than contemplated at the
highest levels of the standard.

The automatic switchgear and network equipment involves electronic
equipment which the high voltage electrician is responsible for
maintaining and repairing. These duties were compared to the Electronics
Mechanic, WG-2614 Job Grading Standard and significant comparability
exists between the duties performed by the incumbents of this pos-
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NIH is considered to be a more complex
residential homes, stores, or regular
is a biomedical research institution its

u , complex, s~g-£r)Jical. For example,
ings house ~s and it is critical

times due to life and death circum-
not describe respOnsibilities
the opinion of this classifier
type of systems described
illustrated in the standard.

usually serviced by the
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ition and the duties performed by the Electronics Mechanic through
the WG-ll level in the Standard (pages 5 and 6).

In the steam, air conditioning, and refrigeration area there are five
3,000hp refrigeration units and nine l250hp refrigeration units main-
tained by the high voltage crew. Responsibilities include taking
care of the five 4160 volt switches and the nine 2400 volt switches
which control the motors and the relays, including the overtemperature
or temperature control relay which protects the motor, 4l60-volt
breaker, 1300 and 4160 volt transformers. It is true that the high
voltage standard COvers work on electrical systems having voltage
above 550; however, the 4160-volt equipment and the 13000 volt
equipment maintained by this unit, as ~el1 as the 1300-volt feeders
which are used almost exclusively in the NIB network distribution
system represent complexities beyond the upper limits of the job
grading standard.

Conclusion: Job assignments are significantly broader and more complex
and Job Knowledges required are more substantial than those described
at the journeyman level of the job grading standard, which illustrate.
responsibilities, duties, and abilities necessary to performance
by general electricians. This coupled with the comparison to the
WG-ll level in the Electronics Mechanic, (WG-2614) job grading
standard, substantiate the justification for classification of this
position as Electrician (High Voltage), WG-28l0-11.
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